While there is significant interest in improving university-industry interaction, literature on the university side has tended not to focus on the characteristics of the personnel involved and has largely ignored the issue that there are differences between types of faculty member in their degrees of interaction. This question is especially relevant at regional level, as those faculty members who do interact with industry may show a preference for firms that are larger and technologically superior to those in the region. Most analysts, though, have tended to focus on the national level, particularly on those countries at the forefront of technological innovation. In the absence of any formal theory, we propose a two-step method to formulate the hypothesis that only selected faculty members interact with selected firms. First, we identify the type of faculty member who interacts with firms. Second, we examine whether this type of faculty member interacts with every type of firm. A test sample is drawn from the Valencian Community of Spain, a region with low absorptive capacity, where firms may show undesirable properties for university interaction. The results allow us to challenge the view that certain individual universities may show a higher propensity for interaction once we take into account differences between the individual characteristics of their faculty members. We also claim that in a region like the Valencian Community, faculty members who usually participate in contracts (male, holding an administrative position) do so mainly with larger firms, but not with firms from their own region, where they find lower technological standards. This partly explains the delocalisation of university-industry interaction.
Introduction
There is abundant theoretical argumentation and empirical evidence of the influence of technological innovation on economic development. It is therefore consequent that economic science opened a body of analysis on technological innovation, studying its determining factors. Initially focused within the industrial world (Griliches, 1958 , Scherer 1965 , Mansfield, 1968 , it has given rise to much empirical work on the quantification of the contribution of university R&D. Studies have found a relevant link between science and industry (Narin and Noma, 1985; Narin et al., 1997) and between academic R&D and patents or other measures of innovation (Jaffe, 1989, Acs et al., However, these approaches scarcely deal with the way in which university R&D reaches the industrial world. They rather suggest that it takes place spontaneously, beyond control of the individual who intervene, maybe inspired by the linear model of technological innovation (often attributed to Bush, 1945) . This line of thought underestimates the idea that some contexts favour the contribution of university R&D to innovation more than others, as well as the limited use of science by firms from an interactive understanding of the link between knowledge production and innovation (Kline and Rosenberg, 1986) .
Several approaches that incorporate ideas from sociology to economics have come to justify that increasing the contribution of university R&D requires fostering universityindustry interaction (UII): Freeman (1987) and Lundvall (1988) under the perspective of national systems of innovation, Gibbons et al. (1994) with their detection of new Mode 2 of knowledge production, Etzkowitz and Leydesdorff (1996) with their ideas about the Triple Helix model. These approaches differ in the importance granted to universities in the innovation process, but do not question that some degree of interaction with firms should exist.
On the other hand, some studies have insisted on the idea that the traditional view of the contribution of university basic research refers to its direct effects, i.e. the provision of explicit knowledge in the form of tangible results for firms. A more modern view should also take into account the existence of indirect benefits, e.g. increasing useful (mainly tacit) knowledge, training skilled graduates, creating new scientific instrumentation and methodology, forming networks and social interaction, increasing the capacity for scientific and technological problem-solving, creating new firms (Salter and Martin, 2001) , providing social knowledge and access to unique facilities . Even if it is arguable that these benefits are necessarily the outcome of university basic research, it is reasonable to assume that the contribution of universities to innovation does not come only from basic research but also from other activities that define the so-called third mission, in addition to teaching and research (Molas-Gallart et al., 2003) .
The convenience of the ongoing changes in the institutional settings to maximise UII is therefore put into question, since they do not ensure the maintenance of a broader set of benefits from academic activities. Despite these concerns, the academic reflection privileges some aspects of UII on the university side that leave some gaps in the literature.
First, there are copious studies at institutional level (e.g. Vedovello, 1997; MoraValentin et al., 2004; Marques et al., 2006; Rasmussen et al., 2006) and the scarce studies at individual level have paid more attention to the institutional and input factors than to on the characteristics of the personnel involved (Lee, 1996; D'Este and Patel, 2005) , in spite of their great autonomy at public universities to decide whether to engage on interactive activities or not. The literature on scientific production can still provide some insights into the influence of personal characteristics on UII.
Second, most analysis focus case studies of managerial actions leading to increase UII (Marques et al., 2006; Vedovello, 1997; Rasmussen et al., 2006) , sometimes measuring and explaining the degree of interaction (Lee, 1996; Mora-Valentin et al., 2004; D'Este and Patel, 2005; Schartinger et al., 2002) . They do not specify the kind of firms, assuming that the incentives and possibilities for all faculty members to interact with publicly targeted firms are homogeneous, e.g. with firms matching the average profile in the region. Nevertheless, there is no reason, a priori, why that interaction should not take place with non-targeted firms. We have to take resource to the literature on UII from the side of firms to derive ideas about the preference of faculty members for some firms to interact with.
Third, research is usually conducted at country level, for high-tech countries like US (Lee, 1996) , Canada (Hanel and St-Pierre, 2006) , UK (Vedovello, 1997; D'Este and Patel, 2005) , Germany (Schartinger et al., 2002) or Scandinavia (Rasmussen et al., 2006) , and occasionally for low-tech countries like Spain (Mora-Valentin et al., 2004) or Portugal (Marques et al., 2006) . The analysis at regional level is as important, though, since UII may not play the same role in all of them (Buesa et al., 2006) , but it has not merited so much interest, especially in low-tech regions, with pioneering exceptions like the case of Aragon in Spain (Sanchez and Pastor, 1995) . The call for attention in this kind of regions is appealing, as their firms may show undesirable properties for interaction, e.g. small size, traditional orientation, low engagement in R&D activities or scarce human capital. This contribution will try to bridge the existing gap in the literature by providing some theoretical reflection on UII from the academic side at individual level, and by focusing not only on the degree of interaction of faculty members but also on the type of firms they are more eager to interact with. It will also propose a two-step method to test the hypothesis that only selected faculty members interact with selected firms. First, we will identify the type of faculty member who interacts with firms. Second, we examine whether this type of faculty member interacts with every type of firm.
Section 2 reviews the literature to this end. In Section 3 we explain the methodology and data used to test the hypothesis, based on the case of the Valencian Community of Spain, which we define as a region with low absorptive capacity, where there is evidence that faculty members will engage into UII provided that they exchange relevant scientific knowledge (Azagra et al., 2006) , and for this reason they may not restrict interaction to firms in the region. Now we explore in some more detail the characteristics of firms with which faculty members interact in order to better understand why they may not find them in the region. Section 4 shows the results and Section 5 offers the conclusions.
Review of the literature
This section explores the existing literature on the determinants of UII according to our to our two-step method to formulate the hypothesis that only selected faculty members interact with selected firms. First, we will identify the type of faculty member who interacts with firms. Second, we examine whether this type of faculty member interacts with every type of firm.
What type of faculty members tends to interact more with firms?
We divide the characteristics of faculty members into institutional and input factors on the one hand and personal characteristics on the other. The following sections are divided accordingly.
Faculty members' institutional and input factors
We focus on the influence of type of university, type of discipline and dedication to R&D. Lee (1996) finds a negative relation between university prestige and support for the objectives of collaboration with firms, which he considers a proxy for actual UII.
However, although they use firms as the observation unit, Mora-Valentin et al. (2004) find a significant effect of the perceived reputation of research organisations (mostly universities) on the perceived success of participation in cooperative agreements. To add complexity to this issue, D'Este and Patel (2005) show that their university dummy variables are not significant in determining the variety of interaction. Taking these considerations into account, it is not advisable to impose an a priori concept on the relation between university prestige and the degree of UII. Actually, it is not at odds to be one of the oldest universities in Europe and to be qualified as an entrepreneurial university (Marques et al., 2006) . Moreover, "despite different internal and external conditions, the challenges related to commercialisation and the new venture generation remain much the same" at several universities where case studies show some success of commercialisation efforts (Rasmussen et al., 2006) . Lee (1996) also finds a positive relation between faculty members in engineering and technological disciplines and the support for the objectives of collaboration with firms.
However, Schartinger et al. (2002) , using the link between scientific disciplines and the economic sector as the unit of observation, find a greater propensity to interact in natural, technical, farming and economic sciences than in medicine, other social sciences and humanities. That is to say, unlike Lee's study, engineering does not stand alone at the top nor do social sciences stand alone at the bottom. D'Este and Patel Finally, Lee (1996) finds some evidence, through Pearson tests, that the greater the dedication to R&D activities, the greater the support for the objectives of collaboration with firms will be, but the evidence is no longer significant when he includes this dedication as an explanatory variable in an econometric model together with the previous variables (type of university, disciplines). However, it is possible to argue that the difference between Lee's virtual measure of UII and actual UII is sensitive to dedication to R&D activities, since the latter increase the possibility of having something to offer to firms. Thus, given the inconclusive evidence of Lee, we prefer to assume that the greater the dedication to R&D activities, the higher the degree of UII will be.
There are some other characteristics related to faculty members linkable to UII. Lee (1996) finds a positive relation between the perceived support of the university and a negative relation between the fear of four possible disadvantages of UII and the support for the objectives of UII. We have not considered the latter, since we understand that they could be subjective factors, caused by those objective characteristics that we explain in the following sub-sections, and thus prevent problems of endogeneity. D'Este and Patel (2005) also include "number of joint publications with industry" and "involvement in patenting activities" in their regressions on the variety of interaction.
We consider these to be outputs of academic research that should be explained simultaneously with the degree of UII.
Faculty members' personal characteristics
The literature has long studied the idea that certain personal characteristics matter in the process of scientific production. Stephan (1996) sums up various findings on the influence of age, e.g. age is inversely related to research productivity and the acceptance of new ideas, but this relationship is weak. Kotrlick et al. (2002) find from their bibliographical review evidence that the relation between age and research productivity, if any, is negative, but results are not conclusive and their own finding is that it is not determinant. However, since individual research productivity has cumulative features (Merton, 1968) , we believe that a better explanatory factor than age could be a measure that takes into account other features such as seniority, e.g. teaching rank or research awards. D' Este and Patel (2005) find that age has a negative impact on the variety of interactions, whereas academic status has a positive impact on this variety.
Regarding gender, Kotrlick et al. (2002) reach similar conclusions as those regarding age. Traditional evidence points to higher research productivity in male faculty members, but not conclusively. Xie and Shauman (1998) find that with enough control variables (time between a bachelor's degree and a PhD, marital status, time in classroom teaching, likelihood of securing research funding and research assistance) differences in research productivity disappear.
Both seniority and gender may be related to the degree of UII. In addition, two other personal characteristics may deserve some attention. These are holding an administrative position (in a broad manner, e.g. Dean, department chair or head of a research group.), and having done research abroad. Let us assume that if most faculty members support UII, they will choose administrators who lead them to that goal. Let us also assume that faculty members who do research abroad do so to improve their scientific knowledge. Hence, they will tend to travel to leading scientific countries with more to offer, especially if they are from regions with low absorptive capacity. Some of these leading countries also interact more with industry (e.g. the USA). Therefore, faculty members who do research abroad may find a more interactive culture. Of course, the assumption is arguable. Faculty members may go abroad because they keep ties of a more personal nature with the country chosen, and this would not probably affect UII. In the absence of any better theory, a more cautious statement would be that faculty members who do research abroad may find a different interactive culture.
Do faculty members who tend to interact more with industry do so mainly with a specific type of firm?
Econometric studies on UII from the point of view of the firm show that some characteristics increase the firms' degree of UII. Here we consider that faculty members will be more likely to engage in UII with firms that have these characteristics. We will first refer to three firm characteristics: size, geographical location and technological level. Then we will focus on one characteristic of firm managers: their academic degree.
Firm size, geographical location and technological level
Regarding size, Beise and Stahl (1999) Regarding geographical location, Beise and Stahl (1999) do not find a significant effect of the proportion of scientists employed by universities in municipalities less than 100 kilometres away from the municipality of the firm, on the generation of innovations that could not have been developed without public research by universities. Arundel and Geuna (2004) find that compared to four other information sources, proximity effects are greatest for public research organisations. Schartinger et al. (2002) find a (weakly) significant, negative effect of the average of the spatial distance between the departments of a scientific discipline and firms of an economic sector on the frequency of the recourse to contract research. The authors highlight the fact that contract research is the only type of interaction in which geographic distance matters (p. 324). However, this result relies on a low significant effect, at 10%. Mora-Valentin et al. (2004) do not find a significant effect of the perception of the distance in kilometres and the perception of the time wasted travelling to the partner's address, on the success of the participation in cooperative agreements, both for firms and for public research organisations. That is to say, of these four works that have raised the question, only two find a positive relation between spatial proximity and UII, and the relation is weak. If proximity does not influence UII, it is possible to argue that the determinants of the propensity of firms to interact will have the same effect on interacting inside and outside the region. Nevertheless, based on the fact that the other two studies do not find any evidence against, but simply non-significant, and from the widely accepted association between proximity of academic research and innovation (Jaffe, 1989) , we expect that faculty members who interact with industry do so more often with firms inside their region than with those from outside. Non-econometric literature has also found some ground to support the unimportance of geographical proximity when UII takes the form of science parks (Vedovello, 1997) .
There are two forms of studying the technological level of the firm: one is through the intensity of its R&D and another through its belonging to a specific economic sector. Beise and Stahl (1999) do not find a significant effect of firm R&D intensity on the generation of innovations that could not have been developed without public research by universities, or to belonging to high-tech sectors, but rather to belonging to capital goods sectors. Caloghirou et al. (2000) do not find evidence that the intensity of R&D expenditure of firms that have participated in RJV of the EU-FP influences the degree of participation in R&D cooperative agreements with universities, but rather their proportion of scientists to total staff. Acosta and Modrego (2001) 
University qualifications of firm managers
In every interactive event, at least two parts are involved. Both choose their respective collaborators, who will decide on a process of communication, in accordance with their own system of signs (code). In the context of UII, the encoding will be made up of both academic and commercial elements, the integration of which requires learning from both sides. It is reasonable to assume that the greater the starting knowledge of this code, the more fluent communication will be. In addition, we can assume that the partner with the greatest starting knowledge is the one who has spent most time and has acquired a good reputation in the other's environment. From the point of view of faculty members, the ideal collaborator in the firm will be one with a high degree of academic training.
Data and methodology
The aim of this section is to explain the methodology followed to test the hypothesis. (Fernandez et al., 2001) . It therefore fits the description of a region with low absorptive capacity, and we will have to consider this in the interpretation of the results. We follow Cohen and Levinthal's (1990) definition of absorptive capacity: "a limit to the rate or quantity of scientific or technological information that a firm can absorb". To justify the extension of the concept of absorptive capacity from firms to regions, see Niosi and Bellon (2002) . Other studies have already approached the issue of regions with low absorptive capacity, e.g. response rate of 44%, so we were able to build a database with 380 observations. In the following descriptive and regression analysis, teaching scale is always the weighting variable.
The survey included questions regarding the participation in contracts with firms, according to several firm characteristics. This gave rise to the following dependent variables, whose descriptive statistics appear in Table 1: Contracts: usual participation in contracts with firms: 0 ("no") and 1 ("yes"). 29% of faculty members declare a participation in such contracts. These were the only ones who had to give information about the rest of the variables, so the number of observations falls.
Size: average size of firms with which usual participation in contracts takes place: 0 (smallest firms), 1 (medium-sized firms), 2 (largest firms). The construction of this variable deserves an additional explanation. The survey asked with what type of participation in contracts was most frequent, according to firm size: microfirms and small firms (up to 50 workers), medium firms (51-250 workers), large firms (more than 250 workers). We give correlative categorical values t = 0, 1, 2 to each type.
Faculty members were allowed to choose up to two types of firms and the answer could take value x = 1 if the answer was that participation in contracts with that type of firm was frequent, and x = 0 otherwise. Let there be a weighting variable π = 0, 1, 2, to the previous types of firm, respectively. Then:
This definition of firm size on employment only is arguable, but we rely on the respondents' perception, not on the name of the firms they interacted with, or any other information that allowed us to identify the companies, so it is not possible to establish a link with other databases to retrieve objective information. However, we made a second survey to Valencian firms where we found that employment is highly correlated with sales and R&D spending where we studied their relation to the degree of interaction with university (see Azagra, 2007, for details on this survey).The distribution of respondents is almost equal between the first two categories (45% and 44%, respectively) with fewer belonging to the third (11%).
Variables referred to the geographic location of the firm:
Region: frequency of participation in contracts with firms inside the Valencian Community: 0 ("never/not often"), 1 ("often") and 2 ("very often").
Respondents are divided into almost equal shares in the two first categories (43% and 40%, respectively) with fewer in the third (18%).
Nation: frequency of participation in contracts with Spanish firms outside the Valencian Community: 0 ("never"), 1 ("not often") and 2 ("often/very often").
Most respondents (43%) belong to the second category.
World: frequency of participation in contracts with foreign firms: 0 ("never") and 1 ("not often") and 2 ("often"). 42% of the respondents cooperate with foreign firms.
Technology: most frequent technological level of firms inside the Valencian
Community with which usual participation in contracts takes place: 0 ("low"), 1 ("medium") and 2 ("high"). Most respondents belong to the second category (54%) and fewer to the third (15%).
Education: most frequent educational qualifications of the collaborator in the firm: 0 ("with primary or secondary education"), 1 ("further education") and 2 ("doctor").
The immense majority of the respondents belong to the second category (86%).
Apart from contracts, a dichotomous variable, the rest of dependent variables have a three point scale. The original scale of most dependent variables in this study ranged in a four point scale and the results in terms of significance of the independent variables were identical to those presented, but we opted to shorten the ranks to 0-2 in order to meet the normality assumption of the distribution of the variables and because doing so provided a better fit. The correspondence between the original categories and the point values of the dependent variables appears in Table A .1 in the appendix. The 0-2 scale has a certain tradition in the sociology of interaction (e.g. Granovetter, 1970 , as quoted in Granovetter, 1973) and it has also been used in the econometric analysis of UII (Arundel and Geuna, 2004) . It may be the case that with finer categories the dependent variables are not as well informed as required in an econometric setting. Table 2 offers the correlation between the previous variables. There is either no significant evidence of correlation or significant evidence of low correlation, so a separate treatment of the variables is adequate. However, we performed a factor analysis, but it was unable to explain more than 20% of the variance. This further justifies the separate analysis of the variables. This result has some interest, since it recommends not departing from the intuitive vision that large firms show ideal conditions for UII and with small firms the opposite occurs, but from the vision that the types of firm arise from a complex combination of positive and negative characteristics (Molero and Buesa, 1996) .
The variables that we wish to explain are of a qualitative and indexed nature.
Contracts is binary, so it will be estimated by a probit model. The rest take more than two values, so we perform the estimations by means of an ordered probit model. An alternative approach to the size composite variable was to run probit regressions for each dichotomous component, which allowed for a finer detail. However, the weighted indicator used here leads to identical results and shortens the exposition.
We will estimate initial econometric models on faculty members as a function of the following independent variables, also taken from the survey, whose descriptive statistics appear in Table 3: University: univ1, the oldest university (five hundred years old) with the highest scientific prestige, (traditionally) the culture most opposed to UII and the largest number of faculty members (31%); univ2, a more recently founded university (thirty-five years old), with a technological bias, a certain reputation for active involvement in UII and next in size (29%); and univ3, a group of the three newest universities (created during the last twenty years), among the smallest and with the least prestige (40%).
Disciplines: ens (exact and natural sciences), et (engineering and technology) and ssh (social sciences and humanities). The last acts as a benchmark. The distribution of the three groups is homogenous, around one third of faculty each.
RDt: proportion of time devoted to R&D activities (30%) and not to other academic activities (teaching, other educational activities, administration and other activities).
Senior: one if the faculty is older than forty years, his/her teaching experience has lasted at least ten years, his/her teaching scale is the highest (full professor) and he/she has received at least one Spanish six-year term research award (so-called sexenium). 22% of respondents fit our definition of senior faculty.
Gender: 1 if the respondent is a man (72%), 0 if she is a woman (28%).
Administration: 1 if the respondent holds an administrative position within the university (16%) -e.g. Dean, department chair or head of a research group-, 0 otherwise (84%).
Abroad: length of research abroad: ranging from 0 (the shortest) to 4 (the longest).
The average length is between our categories 1 (0-5 months) and 2 (6-11 months). Table 3 refers to the full sample, which we will use for the estimation of the model of the variable contracts. For the rest of the models we use a subsample of faculty members who frequently participate in contracts with firms. It is therefore also of interest to offer descriptive statistics, which we do in Table 4 . Compared with the full sample, more faculty members who normally participate in contracts belong to univ2 and fewer to univ1 and univ3. The proportion of faculty members in the exact and natural sciences and engineering and technology is higher, while the proportion in social sciences and humanities is lower. Dedication to R&D is higher for the subsample. In addition, more faculty members are senior, men, holding an administrative position and having done research abroad for a longer period. Table 5 shows the results of models reduced after a selection strategy based on minimising the Bayesian Information Criterion (BIC). BIC tends to penalise the entrance of new observations. Hence, final reduced models admit some non-significant variables that, if deleted, incorporate a large number of "don't knows". We divide the results according to our two main questions.
Results

What type of faculty member interacts most with firms?
According to Column 1, the type of university does not significantly affect the probability that faculty members participate in contracts with firms, and in fact, the university dummy variables are not included in the reduced model. This contrasts with the previous descriptive analysis, which seemed to indicate that faculty members of univ2 showed a greater propensity to contract with firms. That result is not robust after the inclusion of other variables or, in other words, although some universities apparently contract more with firms, in reality this is not due to particularities outside the model, e.g. cultural differences.
The effect of disciplines is significant. Thus, the propensity of faculty members to participate in contracts with firms in engineering and technology is the largest. Faculty members in exact and natural sciences also contract significantly more than those in social sciences and humanities.
We find it significant that the more time devoted to R&D activities, the higher probability that faculty members participate in contracts with firms. Compared to Lee's (1996) study, when he analyzed the support for the objectives of the IUE in the case of the USA, our results differ in that the university effect is less important while dedication to R&D is more important. Of course, it is possible to attribute this to the different geographic contexts, but this may also be due to the fact that Lee analysed attitudes, which are more likely to be influenced by institutional factors such us university, whereas we study actual UII, which may be influenced more by input factors, such us capacity to offer results from R&D.
As regards personal characteristics, we find that to be a senior faculty member, to be a man and to hold an administrative position increases the probability of participation in contracts with firms; but not having spent lengthy periods doing research abroad.
Next we analyse the sub-sample of faculty members who usually participate in contracts with firms to find out the type of firms these contracts take place with.
Columns 2 to 6 include the estimations. It should be noted that they are all ordered probit models and the µ parameter is always significant, indicating that the estimation technique is appropriate.
Do faculty members who interact most with industry do so mainly with a specific type of firm?
Given the foregoing results, the expectation is that faculty members in the disciplines of engineering and technology and the exact and natural sciences, who devote most time to R&D activities, who are senior male faculty members, and who hold an administrative position participate to a greater extent in contracts with large technologically advanced firms inside the region, and through collaborators with a higher university degree. The remaining variables -university, length of stay abroadshould not exert a significant effect.
Estimating column 2 at Table 5 allows us to explain the size of firms with which faculty members cooperate most frequently. There is evidence that fulfils the expectations, i.e. faculty members who usually participate in contracts do so mainly with large firms. On one hand, neither university nor length of research abroad have a significant effect on frequency of participation in contracts with larger firms. On the other hand, to be male and to devote more time to R&D activities increases this frequency. At the 5% significance level, there is no contradictory evidence that faculty members who contract with firms do so mainly with small firms. Table 5 show the estimations corresponding to the variables with a regional content: column 3 on firms inside the Valencian Community and column 4 on Spanish firms outside the Valencian Community. It will be noted that there are no results on foreign firms since we were not able to fit a significant model.
Columns 3 and 4 in
Concerning column 3, on the one hand, there is some evidence against the expectations, i.e. faculty members who usually participate in contracts do not do so mainly with firms inside the region but, rather, outside the region. On one hand, holding an administrative position does not have a positive influence, as would be expected with the frequency of contracts with firms inside the region, but the influence is, on the contrary, negative. On the other hand, having done research abroad for longer periods is not neutral, as could be expected, but has a positive, significant effect.
Column 4 provides additional evidence against the expectations, since the effect of being male on frequency of contract with firms outside the region has a positive sign, even though we expected it to have a negative sign. In addition, having done research abroad for longer periods is not neutral, as could be expected, but has again a positive, significant effect.
Column 5 at Table 5 shows that males and those who hold an administrative position find that the technological level in firms inside the region is low. This type of faculty member interacts more frequently with firms outside the region or less frequently inside the region, which means that they find more technologically advanced firms outside the region. Therefore, there is evidence to fulfil the expectation that faculty members who usually participate in contracts do so mainly with high-tech firms.
Finally, column 6 at Table 5 shows the results on the academic qualifications of the collaborators in the firm. Since the variability of the dependent variable is low, it is more difficult to find significant regressors than in the previous model. In fact, there is only one of these, namely duration of research abroad, and this is only significant at the 5% level. This means that there is no evidence to fulfil the expectation that faculty members who usually participate in contracts do so mainly with collaborators with advanced academic qualifications. On the other hand, the duration of research abroad, although not expected to be significant, does have a positive effect.
Overall, we find evidence to support the hypothesis that only selected types of faculty members interact with specific types of firms: some faculty members will show higher propensity to engage into UII (those in specific scientific areas, who have more resources for R&D activities, with a senior status, male and holding an administrative position) and at least some of them (those who have more resources for R&D activities, male and holding an administrative position) will find it easier to interact with some firms (those of larger size, in science-based sectors).
Conclusions, limitations and future research lines
We have tried to contribute to the literature on UII from the side of university by addressing three questions: Do personal characteristics of faculty members matter more than institutional and input factors to engage into university-industry interaction? Do faculty members who interact most with industry do so mainly with a specific type of firm? Is the region a relevant unit of observation for the analysis of university-industry interaction?
Regarding the first question, it may be the case that to favour specific universities will not enhance contracts with firms. Hence, we challenge the view that universities may play a crucial role on UII (Marques et al., 2006; Rasmussen et al., 2006) , when personal characteristics are taken into account, i.e. being a senior male faculty members in an administrative position, because they show a higher propensity to contract with firms.
We may wonder whether this situation is optimal, e.g., do seniority and holding an administrative position constitute an opportunity or a barrier for the engagement in university-industry interaction? Are gender differences due to preferences or to discrimination? On the issue of gender, there are recent to defend both alternatives. On the one hand, Bilimoria et al. (2006) find that women's job satisfaction derive more from their perceptions of the internal relational supports than the academic resources they receive, whereas men's job satisfaction results equally from both. On the other hand, Sabatier et al. (2006) show that women have to demonstrate higher involvement in different networks in order to be promoted. On the specific case of the Valencian Community, there are some reasons to believe that discrimination is deeply rooted in the culture and it actually makes it more difficult for female academics to gain research awards (sexenia), according to Escolano (2006) . Interviews by this author also show that the private sector is more hostile to women, and that female faculty members put more emphasis in the intra-institutional dynamics than in the inter-institutional dynamics for their career.
Regarding the second question ("Do faculty members who interact most with industry do so mainly with a specific type of firm?"), we find that two types of faculty members who usually participate in contracts with firms -males and those who hold an administrative position-do so mainly with larger firms outside the region, since they are looking for more technologically advanced firms than they can find inside the region. In turn, a type of faculty member who does not usually participate in contractsthose who have done research abroad for longer periods-do so both with firms from inside and outside the region, probably because the firm's technological level does not affect him if he can find a collaborator with a higher academic degree within the firm.
Whether this state of things is desirable and the outcome of a conscious strategy will be the subject of further research.
Regarding the third question ("Is the region a relevant unit of observation for the analysis of university-industry interaction?"), a positive answer is speculative but promising. If the unit of observation had been a country, like in most previous studies, we could have found no support for the hypothesis that only selected types of faculty member interact with specific types of firm, because the various regional settings within a country may cancel out differences as the ones we observe. What comes out of the study is that the objective of maximising UII is not necessarily compatible with the goal of maximising the contribution of universities to local economic development.
In any case, these conclusions should only be applied to regions like the one we have analysed, the Valencian Community, i.e. those with a low absorptive capacity. We can see it either as a limitation or as an opportunity to study UII from a less common perspective, not focused, as is normally the case, on high-tech countries. Actually, we have contributed to provide some evidence of the delocalisation of UII in regions with a low absorptive capacity, which is common to other less favoured contexts (Adeoti and Adeoti, 2005 ).
An important limitation of the paper is that, in the absence of any well-founded theoretical approach with the specification of a model, the statistical associations do not provide enough evidence of dependent relationships. Therefore, we should build a theory to introduce optimality criteria in order to provide more robust policy recommendations, in the line of Azagra et al. (2007) . The authors formulate a maximisation problem that addresses the importance of incentives to engage into interactive vs. non-interactive knowledge production, to recall that policy action should focus on reputation rather than income stemming out from interaction. For a future line of research, a similar exercise should distinguish types of interactive knowledge production according to the targeted firm. In the meantime, policymakers and university administrators should adopt the policy that the ideal is not so much to maximise UII as to find equilibrium between the different modalities of UII, according to the type of faculty member and the type of firm involved.
There are other ways to widen the scope of this research. First, we could estimate the marginal effects of the discrete choice econometric models to obtain coefficients in the form of elasticities, and thus analyse if changes between categories point in the same direction. Secondly, the survey allows us to distinguish faculty members who devote more than 0% of their academic time to R&D activities, and the analysis of this subsample would raise new hypotheses on the influence of different types of R&D, R&D budget and the share of external funding. Thirdly, our results on the gender of faculty members, administrative position, and having done research abroad require additional evidence, perhaps through interviews. Bold print: significance at least at the 5% level (two-tailed)
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